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Muon Ionization Cooling
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ˈ Muon Ionization Cooling is the key technology required to be 

able to create  useful Beam of Muons for NF, MC, etc. 

Principle Practice

Ionization: 

cooling term
Multiple scattering: 

heating term
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Collaboration
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MICE is International Collaborative Effort

Å Of more then 80 Physicists & Technical 

Professionals 

Å From 27 Institutions:

Å 9 Counties (Bulgaria, China, Italy, Japan, 

Nederland, Serbia, Switzerland, UK, USA)

Å 3 Continents (North America, Europe and 

Asia)



MICE, demonstration of ionization 

cooling
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Å MICE approved to:
ï Design, build, commission and operate a 

realistic section of cooling channel

ï Measure its performance in a variety of 
modes of operation and beam conditions
Å Results will allow Neutrino Factory [and Muon 

Collider] complex to be optimized

ï Normalized transverse emittance: 0.1%
Å Requires selection of 99.9% pure muon sample

MICE home is RAL and it is approved to:ÅMICE:	proof	of	principle:
ïDesign,	build,	commission	and	

operate	a	realistic	section	of	cooling	
channel

ïMeasure	its	performance	in	a	variety	
of	modes	of	operation	and	beam	
conditions
ÅResults	will	allow	Neutrino	Factory	

complex	to	be	optimised

ISIS	
RAL	



MICE Muon Beam
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Step IV; Study of factors that affect cooling 

(materials, momentum & emittance)
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Emittance:

Varied through MICE Muon 

Beam optics and diffuser 

settings

Material:

Absorber change (LH2; LiH);

p, E and ɓ:

Vary beam momentum, optics



Final Installation Sequence, Step IV
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